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Effect of Poria cocos Powder on the Characteristics and Quality of Noodles
CUI Yingying', DING Jiaying', HUANG Long>"
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Abstract: To explore the improvement effect of Poria cocos powder on the quality of traditional noodle products,
functional noodle products were developed. The present study systematically analyzed the effects of Poria cocos powder
addition (0%, 2%, 4%, 6%, 8%, 10%, w/w) on pasting properties, rheological properties, cooking stability, texture
properties, color, microstructure, antioxidant activity, glycemic index (GI) and sensory score of noodles. The results showed
that the peak viscosity of the mixed powder decreased significantly from 85.42 cP to 32.37 cP (P<0.05) as the amount of
Poria cocos powder added increases. The thermal stability showed an upward trend while the hardness and adhesiveness of
noodles showed a downward trend. Noodles achieved optimal texture characteristics when 4% of Poria cocos powder was
added (elasticity 1.68 mm, chewiness 32.42 mJ). As the amount of Poria cocos added increased, the microstructure of
noodles showed a tighter gluten network and reduced surface pores. The L* value of the color decreased from 81.30 to
69.66, the ¢ value increased from —0.58 to 1.82, and the brightness decreased and became reddish. The cooking loss rate

decreased from 3.01% to 2.78%. The antioxidant activity (DPPH, ABTS" free radical scavenging rate and iron reduction
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ability) was positively correlated with the amount of Poria cocos added. The DPPH and ABTS" free radical scavenging

rates of noodles with 10% Poria cocos addition were 83.48% and 79.7%, respectively. The glycemic index (eGI) decreased

from 81.48 to 59.68, with significant delaying starch digestion (P<0.05). However, when the amount of Poria cocos powder

added was greater than or equal to 8%, the broken rate of noodles increased significantly (P<0.05). Comprehensive quality

analysis showed the optimal noodle texture, sensory score (75 points) and thermal stability (peak storage modulus G') when

adding 4% of Poria cocos powder, as well as outstanding antioxidant and sugar control effects when adding 10% of Poria

cocos powder. This study confirmed that Poria cocos powder could optimize the nutritional and functional properties of

noodles by regulating the gluten network, starch crystallization and release of active ingredient, providing a theoretical basis

for the development of functional flour products.

Key words: Poria cocos noodles; edible quality; cooking quality; digestive characteristics; sensory evaluation
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Fig.1 Effect of different proportions of Poria cocos powder
on the viscosity of the mixed powder
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Table 2  Gelatinization characteristics of Poria cocos noodles
with different proportions

DA R SR Wl RZEEE A

e (%) (cP) (cP) (cP) (cP) (cP)

85.42+4.55" 64.44+3.93" 20.98+1.27% 69.89+3.70° 5.44+0.38"
57.38+1.99° 30.97+2.83" 26.40+0.84* 33.08+3.37° 2.10+0.64°
44.43+2.02° 24.84+3.36° 18.24+4.64° 28.13+2.71° 3.28+0.73
35.07+4.00° 20.42+1.98° 14.64+5.97° 22.82+2.52° 2.40+0.54°
30.29+1.33" 13.14+2.21¢ 17.14+3.53" 15.82+2.56% 2.68+0.49"
10 32.37£2.73° 5.35+0.94° 17.09+£3.99° 9.11£1.73° 3.75+2.04™

L N AN O

1 ISR R 22 57 .3 (P<0.05), F3~3K8[Al,
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Fig.2 Effect of different proportions of Poria cocos powder
on the rheological properties of mixed dough
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Table 3  Effect of different proportions of Poria cocos powder
on the cooking properties of noodles (n=3)

RERBRINE (%) WoKFE(%)  ZHEBRRO%)  WRR%)
0 33.00+1.80 3.01£0.13* 19.010.02°
2 30.50+0.50° 2.97+0.01% 19.010.03°
4 33.86+2.87° 2.97+0.12® 19.08+0.07*
6 31.80+1.12% 2.94+0.06™ 19.010.05%
8 31.93+1.40" 2.85+£0.11% 19.15+0.05°
10 30.23+0.25° 2.78+0.10° 19.16£0.07*

2.4 FEEHRINEXTE S RAH9EN

M 4 O] RIE B, BSI0ASTE] B3 B 1R 25 A5 %
ST 2% B RE L RS 28 P R NEL N M A B 3R Y R )
(P<0.05), IR, il A IRZS U I i
BOmSERR UG T . MORZE MBI RN, IRZH
WK e BELLE 1350853 T AT AR A AT I, (A5 T A5 5
Bo T SARZSAG BN = iR B — @ R LT (4%, IRE
A5 o A 220 ST T N AR 1 RIS & A, FE
— SRR ISR SR AORE R, (RIS Tl N2 Ry
T 555 PIIRTEAE 4% iR, Ui HIE EoAR 2k e ik
THT 2% AT AR R, 3 = B I (8%~10% ) Tl Sz PRI Filr
g0 s R B TS R, PHEPETE 4% I B
=, I U AR R L s S P R M [RIE A A gh
o LEAREAR, MIREURINE R 4% B, 15500 5Tk
REPERAY, BERHAR SR b g 220 T Sy b AR U
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T4 R L BIRES Byt 18 45 SR R PE A S0 (n=3)
Table 4 Effect of different proportions of Poria cocos powder
on the textural properties of noodles (n=3)

1o ERE(N)  NERM(gs) #tE(mm) BRFHPEN) MEIEE(m))
itk (%)

0 58.80+5.99" 0.41£0.06™ 0.80+0.03° 23.33+4.30" 20.46%5.03
2 34.85£9.60 0.33+£0.07° 1.46+0.20" 12.15+4.58° 17.51+6.71°
4 44.63+14.41° 0.42+0.06" 1.68+0.17* 18.92+7.80° 32.42+15.18"
6 38.67+7.75" 0.37+0.04" 1.56+0.16" 14.82+2.33" 23.44+5.31°
8 43.2247.06™ 0.36+0.05" 1.55+0.10™ 16.01+1.99™ 25.07+4.55%
10 32.37£7.43% 0.35+0.07* 1.41£0.16" 12.04+4.40° 17.67+7.49"

PHEIWE R, T 450 JE M et
2.5 REMAMEXEXBEENEN

FH2E 5 AT, ARZR s i Xt A R LT
a S 2 (P<0.05) . ZRASRBEREHIZZN L' T
[ 7 N o o = I | B0 2 ) =l N & S S
(P<0.05), FMf2s AE 5B ERInE(P<0.05) . 4
RZEE R U HNEE N 10% B 107 55 19 AE 35 3 e KAH
12.05, Ui BHPRZS Ry X Tl SR ey s i 40 4 35, 15 2%
AT DAARYE T A5 00 B a0 S IR S 3000, 3 55 JE1 Ay
HEEPT [ F IR EE R — B RS IR 2SR S I 1 1
i, WA H) LM 81.30 FEZ 69.66, Hi5E 5 B W[4
Ko a™(E I P -0.58 (k) i i s% A8 Sk 1.82(JWLL),
bME M 14.24 JETHiE = 16.10 HB WAL E 12.25.
DREEBIES IR Z2 B, TR SR (i I, 0 B AT

5 ORI HGIRES By ] T 4% (0 1 52 0 (n=3 )
Table 5 Effect of different proportions of Poria cocos powder
on the color of noodles (n=3)

RE BRI (%) L a b’ AE
0 81.30+0.11° -0.58+0.01° 14.24+0.06" \
2 75.94£0.04° 0.88+0.01¢ 16.10+0.01° 5.86+0.01%
4 75.09+0.03° 1.01+0.01° 14.02+0.10°  6.42+0.02°
6 73.58+0.05° 1.60+0.01° 13.70£0.02¢ 8.05+0.03¢
8 70.48+0.02° 1.60+0.01° 12.60+0.03¢ 11.16+0.01®

10 69.66+0.01° 1.82+0.01" 12.25+0.03" 12.05+0.01°
T IR TCH -

2.6 WMEHNERS S

FHIE 3 AT, 25 FI4H (0% ) 7 4542 T e M ik 5
T 7 P 265 25 W A7 A, ARSI ) LB X B 52, £544) 5%
EHEAR R, e 2E . MEE 3b~F 3c(IRZE Ky
2%~4% ) , TE A TIURL 5 T A I 265 3% 42 T UK, SR I A,
TR TH45], FLBRYE N RIS ARSI i ek
ARSI LE K, BE TR T 25 e 4. TREE RS
Brakse g in, e 3d~El 3f(IRZE K 6%~10%), UE
Ao FTURE R 48 [ 1% R, S5 M AN B3, 5843 UL i e AN
o RGN RSy S0 TS T 2% THT AT 78 1, 155
T A AR R S T YA, IR AR B e
SEAfYE, Job B P S e RT3 X 2% i R 1k, 300
AR A 45 A AL, RIS TEFETE T RE, 25
TR

& 3 AN[R] LEAIARZS #5018 S 3R T 45 44) 1Y) 52 T
Fig.3 Effect of different proportions of Poria cocos powder on
the surface structure of noodles
TE: a: 25 14 0%; b: IREEH) 2%; o2 IKEEHE 4%; d: PREEHE 6%;
e: IREHY 8%; f: IRZEH 10%, 5] 4 [A].

P 4 O[] AR Moy 4o T A% 48T 454 ) 520
Fig.4 Effect of different proportions of Poria cocos powder

on the cross-sectional structure of noodles
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L5 18] 557 45 455 AN SR 0, FLIBR I b, 1D A AR 1 4%
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Y TCARES AT A N B, T S O EE A A A E— R E PRI
PE, CYIRESE TN R 2% (& 4b) T 4% (& 4¢) BT,
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LA TR S . FRWIAE SRR T A A 3 T A
2R AR, B R IE A TIUR S5 T A AR 1 A BEAVE A, B
MRS Y B S e s T, B T AR poU A A4
oo FEERZEINEIY 2= 6% (& 4d) . 8% (& 4e)
Fe 10% (I 40), #2514 W 251k, TER TR ] 2%
BT, FEREAATI, FRATTTRLIEES T 1 7 P 25 4808, 38w
LERRSETE TR, S SZ 40

25 b, USRI 4% B T S5 10 2 i K i 4%
FAE AR E, i S A I 2P B A5 1) T, HAE
JFHAILH 55 17 85 A JR i e AR My B B ik = 98
PR R DA DG
2.7 X SHEITHRERS S

s THT 25 1 T2 Sy SR TE R 5 TR A L, DE MY
TE X GIERATT ST A R BUERNELS Mg . IR & SR
ZHE. BAR . EELFYE . N T RSy, XLk
WG AT 5N vER R o S AR I 45 G, TR TERY
SrFIEIAE P HED, IR 45 st

WE 5 fias, MATETIERTE & S8 AR LR A,
Bl ARZER TR IR DN 0% B 2L E 10%, 77514
FOARAE K A B 3 AR (P<0.05) o SRSy
0% B, Tl 25 V€ A7 H B0 AR S AT S e, 26 B L ) e My 445
PR IEE, PR . BEAE ORISR S a1
i, WETE B sEA . VRE, 3X ] BR R TE A B4 A
WEAEIR, S5 BERRAIR, XL SRS e SR
FUTT . IEEER4E . /NI as il o 3 VI AR G, X ik
ST T HRER S RIS F W T A P HES, DA
TN VEAS 19 Bl A= s . MARZEE AR I 2%.
4% B}, W O sa Ak a3 H AR AR X2/, 10 2 5
INEIAE] 6%. 8%. 10% i, WETE 51k, B4, i 4h
) B IR R

SRFE (au.)

K5 ORI L BIAR S Bd i 4k X S22 m
Fig.5 Effect of different proportions of Poria cocos powder
on X-ray of dough strips

ZEEER 6 BlRit— 20, ARSIy

2%, 4% B, AHXTF 45 &4 4350 S 70.70%. 73.48%,
0% BP9 70.07% 2848 3 (P<0.05) o U B BAIG
FRIARZE My S N B X T SR DE M 465 A &S A — R 52 )
BN . MR E] 6% B, 125 A XTS5 i
BER 73.85%, WL Sifb i3, 8% HI P 2 68.64%, 45
TR 2, R S S I X DEA 25 T 5 R (A
WAYEH R g . (HXERIIE R 10% BF, FEXT 45 0
FEFFE 76.44%, iK B o X ] eSS TN e
L AR P SRS S S UERY S TP B TR A
JPaste, iGy aAH B AR AR SE T 45 i SRS .

6 ANIF HIRES RS I AR X 45 i B
Table 6 Relative crystallinity with different proportions
of Poria cocos powder addition

RE BRI (%) AHXTZE B (%)
0 70.07+0.12¢
2 70.70+0.23¢
4 73.48+0.15¢
6 73.85+0.12°
8 68.64+0.06
10 76.44+0.11°

2.8 MEMNEMNERS SR

A 6 TN, BEERZE By s Ina A 0% 54 71 =)
10%, IR 25 1 45 1) DPPH H H 3L 75 R % W 2% Tt
(P<0.05). MIRERYRINE ] 0% i, DPPH [ Hi 3t
TEBRFAL 19.33%, T SREE B BINEIE 10% B, 18
2525 DPPH H A ZETE BRI 2 83.48%, 12

A 100 o ABTS [ th i %
90 == DPPH [ HhILI5I5 % al
~ 80} A
< 70 c ¢ —]f—
Jg 60 d .
= d
@40t e
ER I
=20
Hil
0
0 2 4 6 8 10
IREEA I (%)
B 3.0
a
25t =
oot
B b
= 15¢
n c
3 10 L
& . d
0.5t ’——‘
0 D
0 2 4 6 8 10
IRE R (%)

P 6 ANIR] LU AR A A I a0 T AR AT PR 52
Fig.6 Effect of adding different proportions of Poria cocos
powder on the antioxidant activity of noodles
i: Kl Al DPPH [ 1 23 BR Al ABTS' [ Hh £ 35 bR %
B W BRIEISRE T 5 AR/ NE TR B 25 5 35 (P<0.05) .
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ZSEEHM 4 £ UAHIRZES KX DPPH H H A8 B W
P BRAVER, BNk 2, [t 37 R aE ks .
ABTS" F H 23 R 3 NIRZE 5 iR i o 0% B i
15.82% Z A NE] 79.7% (FRE R BINTEH 10%),
PETHT T 5 £, BRIAIRRE 1 NS P (RS ds It
S 0%) Y 0.41 HERF 2.52(ARZEHEINE N 10%),
IRBNAS M 6 1%, KU S [ B AREBRECR
S RFIEMAP<0.05) . TN, AREM P aRAs
ZHREAR 2RI (. a2 hT A b TE
AT, BEl At E NS [ ks &, ik B
I 3 5 g,
29 [MHEERIEHMINERS S

WL 7 F AR [E]E (a p LA QSR O TER K i AE
1, 0% SIS L AE 45 I 6] 5 A TE RS K Al 3 . 35
a7 AR A HA L (2%~10%) o TIERH 247K
ZERYAIIN LAk g B, ARES T S M TE M 7K A 1 F kiR
2%, VERTTH AL ARG

100 - —=— 0
—— 20,
L —=— 4%
_ 80 e
= 8%
Jr3{_60- <« 10%
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R
H 20t
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6 310 6‘O 910 1&0 150 12‘30
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Fig.7 Effect of adding different proportions of Poria cocos
powder on the starch hydrolysis rate of noodles

3R 7 A A, HARE B &= AN 0% $2& 7+ 2
10% It , & 25 16 45 9 AUC /1 10366.5 K iE [ =
4957.68, HI M\ 76.11 i V& &= 36.40, eGI L A 81.48
FEAICE 59.68(P<0.05) o BLHALRZS M X AR 251 45 11
VEMIE A B OB A B — e PN . IRZE RS
RSy, SR A R 2 (P<0.05) o T, IR
ZEpy e S EA YR FOIReME RSy . XSRS
1R = T BENE S UER & A R s AR 2 T 0 AH BAE A,
I TH AR S VERY BT, XV FIPLHIAT AL
SEZE T EAT AR SRR, (A5 AR T 45 ) A 2l B R T

R T A LOAIRES TS I = 0% T A% TUA IS A TR AL

Table 7 Estimated glycemic index of noodles with different
proportions of Poria cocos powder added

RE RN (%) AUC HI eGI
0 10366.5£0.11*  76.11£0.41°  81.48+0.54"
2 8193.88+0.27°  60.16+0.28°  72.73+0.13°
4 7281.90£0.35°  53.47£0.25°  69.06£0.26°
6 6151.73£0.14%  45.17+0.32%  64.50£0.36"
8 5713.73£0.18°  41.95£0.34°  62.73£0.19°
10 4957.68+0.26"  36.40+0.327  59.68+0.14

HF RN, ERHAIREE I 45 AUC. HI. eGI
SEFE AR A BIIRHE InTT R $ (P<0.05) o
2.10 REREIFNERS S

=k 8 B, 10 PP G143 HIXT 6 LHAREE T 4%
AOEIZE . AR, g | R UG TR, FEfR
T, BEEDRZS RIS N, T 45 00 B (e AR il A (o
I B IR AE RS, XU IIE R 10% B, T 250 €4
TR, PRI A AR INEL S 4% B, AR ZE S
JBRE PP i =N 75 57 o MAREF N 2% F
4% B}, A PIA IRIR IR RIS . IR
HRTF 4% B, 25 2 BRF R, KURAE 22, 11
XELIFEAZ

K8 [F HLIRZS By ] TH A5 B it B ) 5
Table 8 Effect of Poria cocos powder with different
proportions on the sensory quality of noodles

REBTR I (%) BER5(5)
70.8+0.60"
71.9+0.53°
75.0+0.53"
71.5+0.64°
68.6+0.60°
10 61.6+0.47°

o N BN O

3 i

ASHIEFE FR Ge b 53 BT T AN [) e AR 25 By (0%~
10%) BYANE/NZZ 93 v o) A i [T 4% S BT A 52, S
SEILFREH, IRZEE G I LR 4% B, THI SR AE R | 5if
14 B NE WP ) A R R B Sl i 35 (P<0.05) o FAdl
BENEEAT Y, ARES A LS B L A5 S n ) 1T 45 P,
H PR LA A S I T SR S 0 43 AR, T P
PSSR BT (P<0.05) . AR, MBS InEHE
ik 4% B, TR SR PSS A RS E PRI 4h 52 BRI AT 1Y
R NAREAFLBAE R . BEEARZS S I 3, 1
S EFEM R AT WEARML, BN LE . b EIE
%, a"(BETFH5 (P<0.05) o X-HIERATE M R, 21K
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S5 0 B W IR, &Y S BEREAR . T AR 2 4 AT WO,
0~6% TRZ Ky B 5= Y ] PN T AT i e AR 1 (GY) AN
BRI (G") S SETHSE AT, 6% BT AR E M
1£(P<0.05) . PLEEALIEHEFEFR(DPPH., ABTS H
FLIH BRA SRR RE 1) SAREE S i £ il 35 TEAH
FH(P<0.05), 10% s INZHARZETH 25 104 [ i B0 R %
Beas A IRLH IR T 5~6 1% MUBHAE FRE (eGD) BEES N
RGN 81.48( % FZH) & 59.68 (AKZ By s il
A 10%) (P<0.05), FHIARZEE My n] i ) SES2PEH 1M AL
S PRI N o MARZERY IS IINEL Sl 4%, RESTR
RIBCE AR RO R 75 41 o AW AR IR IR
PRSI AL T HeARE
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